Abstract: University study has been considered to be one of the most stressful periods in a person's life. University students may have irrational beliefs that could play a significant role in causing emotional disturbance. Nevertheless, a suitable instrument for measuring irrational beliefs in college students in Chinese society has been lacking. The aim of this study was to construct a culturally relevant scale for measuring irrational beliefs among university students in the Hong Kong Chinese context. The construction of the Chinese Irrational Beliefs and Rational Attitude Scale (CIBRAS) for university students was based on (1) literature review and expert panel review for evaluation on content validity, (2) a pilot test of 200 local Hong Kong university students to determine the scale's psychometric properties and probe the exploratory factor analysis, and (3) confirmatory factor analysis to test for construct validity of the CIBRAS (conducted with a further 655 local Hong Kong university students). The results showed that the five-factor 19-item CIBRAS has good psychometric properties, including good internal consistency (Cronbach's alphas ranging from .64 to .80), content validity (content validity index = .96 for relevance, .94 for clarity, and .94 for representativeness), construct validity (explaining 60.1% of the total variance), and adequate fit indices (normed chi-square = 2.8, comparative fit index = .94, normal fit index = .93, non-normed fit index = .93, incremental fit index = .94, root-mean-square error of approximation = .077, and standardized root-mean residual = .074). The limitations and implications of the study were discussed.
University study has been considered to be one of the most stressful periods in a person's life. Students nowadays face many and varied challenges, not merely from academic demands, but also from interpersonal relationships, career path planning, financial burdens, and so on. Ho (2000) revealed that academic stress faced by Hong Kong students is increasing. The common mental health problems among university students are stress, depression, and anxiety (Dyrbye, Thomas, & Shanafelt, 2006) , which affect student performance and academic achievement at university (Dusselier, Dunn, Wang, Shelley, & Whalen, 2005; Stewart-Brown et al., 2000) . A number of studies report varying prevalence rates of stress, depression, and anxiety in university student populations in different countries (Adewuya, Ola, & Afolabi, 2006; Ovuga, Boardman, & Wasserman, 2006; Wong, Cheung, Chan, Ma, & Wa Tang, 2006) . Chinese students had higher rates of mental health problems compared to Western students. A study supported this phenomenon that Chinese students experienced greater anxiety than U.S. students because they feared that poor academic performance would make their parents worried and disappointed (Xing, Huang, Huang, Sanchez, & Ye, 2005) . This is consistent with research by Tao (2003) , which found that Chinese students are anxious about how they are evaluated by other people; specifically, they are concerned about how their academic attainment will be evaluated by their significant others. A survey of local Hong Kong university students suggested that they had depression, anxiety, and stress levels at moderate severity or above at rates of 21%, 41%, and 27%, respectively (Wong et al., 2006) .
Rational emotive behavior therapy (REBT) is a theory of psychological intervention proposed by Albert Ellis. Ellis (1958) proposed that emotional disturbances were mainly caused by "irrational ideas." He reported some successful treatments of various kinds of emotional disturbances by persuading clients to change their irrational ideas (Ellis, 1958) . REBT theory proposes that human cognition, emotions, and behaviors interact with each other, and that changes in one will bring changes in the others (Ellis, 1962) . In spite of this interactional view, REBT theory mainly focuses on the strong influence that a person's beliefs have upon his or her emotions (Dryden, 2012 (Dryden, , 2013 Dryden & Ellis, 2001 ). According to REBT theory, the most important causes of self-defeating and inappropriate behaviors are not events, but rather a person's thoughts about the events, and the emotions caused by our thoughts and emotional dysfunction are initially caused by irrational thoughts and beliefs. These irrational beliefs are evaluative ideas with characteristics of (1) being rigid, (2) being inconsistent with reality, (3) being illogical, and (4) yielding dysfunctional consequences (Dryden, 2012 (Dryden, , 2013 Dryden & Ellis, 2001) .
REBT is based on the "ABCD" model to conceptualize human psychological functioning. In this model, (A) stands for the activating event, (B) for a person's beliefs about that event, (C) for the emotional and behavioral consequence, and (D) for disputation. Ellis (1958) proposed 11 types of irrational beliefs that lead people to become emotionally disturbed. During the counseling process, REBT practitioners try to identify and dispute irrational beliefs, and change them to rational beliefs. The disputation of irrational thought is implemented through cognitive, emotive, and behavioral counseling techniques.
Subsequently, Ellis and Dryden (1987) developed four different types of irrational belief processes: "rigid demand" (what a person believes he must have or must not have in life), "awfulizing" (a person's evaluation of a bad situation as worse than it should be), "low frustration tolerance beliefs" (the belief that a negative condition or situation cannot be tolerated), and "global evaluation" (the situation where a person assigns a global negative rating to self, other people, and the world). These four irrational belief processes are highly related to a person's depression, anxiety, and stress. Hence, it is vital to measure irrational beliefs properly, not only for clinical assessment purposes, but also for prevention and intervention purposes.
The measurement of irrational beliefs Ellis (1994) stated that irrational belief is the crucial factor underlying emotional disturbance. Over 50 scales have been developed to measure irrational thinking processes. They are based on the 11 irrational beliefs of Ellis's early theory of REBT. During the early period, the scales of irrational beliefs included: Irrational Ideas (Zingle, 1965) , Personal Beliefs Inventory (Hartman, 1968) , Irrational Belief Test (Jones, 1968) , Personality Data Form (Ellis, 1968) , Adult Irrational Ideas Inventory (Fox & Davies, 1971 ), Ellis Scale (McDonald & Games, 1972 , Common Beliefs Survey-III (Bessai, 1977) , Idea Inventory (Kassinove, Crisci, & Tiegerman, 1977) , and Rational Beliefs Inventory (Shorkey & Whiteman, 1977) . Many studies found that the early measurements of irrational beliefs lacked discriminant validity. Most of them correlated with measures of emotional distress, rather than the targeted irrational beliefs that are presumed to lead to affective states (Madigan & Bollenbach, 1986; T. W. Smith, 1982) .
At later stages, some improvements in the measurement of irrational beliefs occurred. They were able to provide discriminant validity by differentiating between irrationality and general emotional distress, and they could reflect Ellis's recent model of three major "musts" (demands about self: "I must do well or else I am no good"; demands about others: "Other people must treat me fairly and kindly, and if they don't, they are no good and they deserve to be condemned and punished"; demands about the world: "I must get what I want when I want it, and I must not get what I don't want. If I don't get what I want, I can't stand it") and four derivatives (awfulizing; low frustration tolerance; damnation of self, others, and the world; and always and never thinking). However, the shortcoming is that the subscales of identifying the particular irrational beliefs could not be validated clinically. These scales included the following: Situational Self-Statement and Affective State Inventory (Harrell, Chambless, & Calhoun, 1981) ; Irrational Belief Scale (Malouff & Schutte, 1986) ; Child and Adolescent Scale of Irrationality (Bernard & Laws, 1987) ; Teacher Irrational Belief Scale (Bernard, 1988) ; Survey of Personal Beliefs (Demaria, Kassinove, & Dill, 1989) ; Irrational Beliefs Survey (Watson et al., 1990 ); Ellis Emotional Efficiency Inventory (Ellis, 1992) ; Irrational Beliefs Inventory (IBI; Koopmans, Sanderman, Timmerman, & Emmelkamp, 1994) ; Camatta & Nagoshi Scale (Camatta & Nagoshi, 1995) ; Perfectionism Cognitions Inventory (Flett, Hewitt, Blankstein, & Gray, 1998) ; Evaluative Beliefs Scale (Chadwick, Trower, & Dagnan, 1999) ; Smith Irrational Beliefs Inventory (J. C. Smith, 2002) ; and General Attitude and Belief Scale (GABS), which was developed by Burgess (1986) , modified by DiGiuseppe, Leaf, Exner, and Robin (1988) , and revised to an abbreviated version of the GABS by Lindner, Kirkby, Wertheim, and Birch (1999) .
In reviewing the existing scales of irrational beliefs, there are some irrational beliefs scales using broad statements in clinical research that in turn lead to mixed results and inconclusive findings. Wallston, Wallston, Kaplan, and Maides (1976) addressed the fact that an individualized measurement was the better measurement to predict behavior in a specific situation than a generalized measurement. He used social learning theory (Bandura, 1969) to explain his perception. According to this theory, an increase in a person's experience in a certain condition leads to the development of particular expectancies, which are more important for determining a person's behavior in that condition than more generalized expectancies. This suggestion was also supported by Solomon, Arnow, Gotlib, and Wind (2003) ; that is, in order to detect depression-prone individuals, the individualized measurement of cognitive constructs is necessary. The contents of the 11 irrational beliefs are general and apply to all situations. For example, the statement "One should be quite upset over other people's problems and disturbances" can be applicable to an individual's thinking about any situation, such as home, school, workplace, and social community. The advantage of using such statements is that they facilitate rapid and standardized comparisons across many participants. However, the shortcoming is that it is hard to fully capture thought from such general statements. Hence, it is of paramount importance to tailor-make and contextualize a scale for measuring irrational beliefs among university students.
In the university context, there are existing scales for the measurement of university students. For example, Egan, Canale, del Rosario, and White (2007) have developed the Academic Rational Beliefs Scale, a specific measure of the trait for evaluating academic beliefs among university students along a rational-irrational continuum. Western culture is quite different from Chinese culture and the statements or items of this scale are unlikely to give the whole picture of a Chinese student's thoughts due to several reasons. First, Chinese students in Confucian countries (e.g., China) place success in academic life, future, and career as their top concerns, an attitude that is rooted in the societal and cultural values of Chinese society (Choy, Lam, & Ngai, 1990; Kim, Won, Liu, Liu, & Kitanishi, 1997; Stankov, 2010) .
Second, citizens in Confucian countries are highly concerned about how they are evaluated by their families, relatives, and peers with respect to their academic achievement and future career prospects (Tao, 2003; Woo et al., 2004; Xing et al., 2005) . Because of the concept of "keeping face," they are distressed at the prospect of failure in examinations, poor academic achievement, or being unable to get an internship to enhance future career prospects, as such failures would cause "loss of face" for their parents. As a result, they may feel sad, or have more negative emotions. They may also feel ashamed if the worst were to come to pass. Studies have found that filial piety remains a very strong force in modern Chinese society (Bell, 2010; Ng, 2002; Ng, Loong, Liu, & Weatherall, 2000; Shek, Yu, & Fu, 2013; Whyte, 2003; Zimmer & Kwong, 2003) . Obligation and expectation fulfilled toward parents can show that one is filial. In such circumstances, students are "expected" to follow their parents' opinions and ideas on academic issues, such as choosing a study major, applying to a certain university, or deciding their career path.
Third, men's and women's behavior is governed by Confucian beliefs, which emphasize that a person should act in accordance with the expectations of their role and position in society (Tang, Chua, & Jiaqing, 2010; Yeh, Yi, Tsao, & Wan, 2013 ). People's behaviors are expected to conform to traditional standards of Chinese cultural value, and there is a traditional Chinese concept to segregate the role and position of men and women, which is "men for the exterior, women for the interior." This gender role stereotype plays an important role in family life in Chinese societies, where men's responsibility is for dominance in decision-making and women take responsibility for caring and supporting family members (Song, 2008; C. T. L. Sun, 2008) . Hence, men are expected to work and earn money to fulfill the role of breadwinner for the family. It is believed that higher educational achievement is an advantage that will enable earning more money and providing a better quality of living for the family. Research studies suggest that there is a strong relationship between educational attainment and earnings power (Carnevale, Jayasundara, & Hanson, 2012; Day & Newburger, 2002) . Therefore, the instrument for measuring irrational beliefs should be culturally relevant and specific to reflect these characteristics. However, until now, a suitable instrument for measuring irrational beliefs in college students in Chinese society has been lacking.
The current research (Chan, 2016) Due to a lack of a suitable measurement of irrational beliefs of Chinese university students, the aim of this study was to develop a reliable and valid instrument -the Chinese Irrational Beliefs and Rational Attitude Scale (CIBRAS) -for assessing Chinese university students' beliefs in Chinese society. We hoped to provide an objective measurement for understanding the pattern and factors that may affect emotional disturbance among university students in Chinese society.
Written informed consent was obtained from the participants and the procedure was approved by the ethics committees of the Faculty of Education, University of Hong Kong.
Method
There were three studies in this research. The purpose of the first study was to develop an instrument (the CIBRAS) to measure irrational beliefs and rational attitude among university students via literature review and panel review process. The purpose of the second study was to test the psychometric properties of the instrument. The goal of third study was to confirm the factor structure of the CIRBAS by using confirmatory factor analysis (CFA).
Study 1: Scale development

Item selection
The item pool of the draft CIBRAS included items suggested from literature review and items extracted from existing instruments. The extensive literature review (Bernard & Laws, 1987; Camatta & Nagoshi, 1995; Ellis, 1968; Malouff & Schutte, 1986; McDonald & Games, 1972; J. C. Smith, 2002 ) yielded 12 belief items. An additional 20 irrational beliefs were extracted from the existing instruments, including the IBI (Koopmans et al., 1994) , Irrational Beliefs Test (Jones, 1968) , GABS (DiGiuseppe et al., 1988) , and Idea Inventory (Kassinove et al., 1977) , and another five items of irrational beliefs came from the researcher's observations and experiences in university. This questionnaire was written in English, and all items were directly adopted from existing instruments originally written in English as well. Based on REBT, a total of 37 items contributed to the pool of the CIBRAS, and were classified into five subscales that measure irrational beliefs. The results are shown in Appendix A.
Expert panel review
Twelve academic staff, including eight males and four females, from nine different faculties of a university in Hong Kong accepted our invitation to serve on our panel. There were four associate professors, six assistant professors, and two lecturers from the departments of Social Work and Social Administration, Psychology, Psychiatry, Physics, Education, Economics and Finance, Dentistry, the School of Chinese, and Politics and Public Administration. A self-constructed panel review form was used. This served to facilitate the panel members to evaluate the draft CIBRAS in terms of relevance, clarity, and representativeness. The panel members were invited to express their opinions by adding or deleting CIBRAS items where appropriate.
Analysis
The content validity index (CVI) was used to measure content validity. The CVI was calculated based on the representativeness of the measure by counting the number of experts who rated the items as three or four and dividing that number by the total number of experts who deemed the item as content valid (Rubio, Berg-Weger, Tebb, Lee, & Rauch, 2003) . The CVI measure is used to calculate the average scores items. According to Davis (1992) , a CVI of .80 is recommended for a new measure.
Result of expert panel's evaluation of the CIBRAS
The CVI was used to evaluate the content relevance, clarity, and representativeness of each item of the draft CIBRAS by academic staff. After calculation, the overall CVI scores for relevance, clarity, and representativeness obtained were high, at .96, .94, and .94, respectively. In the relevance criterion, ranging from .75 to 1.0, 26 cases of 100% of agreement were obtained; in the clarity criterion, ranging from .75 to 1.0, 19 maximum scores (1.0) were obtained; and in the representativeness criterion, ranging from .75 to 1.0, 18 maximum scores were obtained.
All items received a CVI above .80 in relevance, clarity, and representativeness ratings, except Items 5 and 36. With respect to Item 5, which received a CVI above .80 in clarity ratings, the ratings of relevance and representativeness only reached a value of .75, which was less than the recommended level of above .80. This was similar to the case for Item 36, which had a CVI above .80 in relevance ratings, while the ratings of clarity and representativeness had values of .75. However, it was suggested that these two items be kept in this scale, and some modifications for these items were recommended by experts. For example, the original sentence of Item 5, "I should be angry with those students with loose studying attitude," was revised to "I should be angry with those students with poor motivation and studying attitude"; and the original sentence for Item 36, "I do not like it when people act disrespectfully, but I can tolerate not having their respect," was replaced with "I do not like people doing disrespectfully, but I can tolerate not having their respect." As a result, all of the 37 items were retained, and some were slightly revised in their wording or phrasing according to recommendations by experts to improve clarity, relevance, and representativeness.
Study 2: Psychometric properties of the CIBRAS
Sample and procedure
The researcher went into classrooms to collect questionnaires from Chinese undergraduate students after receiving permission from the respective lecturers or professors. A self-constructed questionnaire consisting of a personal information sheet and CIBRAS was used in this survey. The sample consisted of 200 local Hong Kong students coming from 10 faculties of the University of Hong Kong, including 20 subjects (10%) from Architecture, 20 (10%) from Arts, 20 (10%) from Business and Economics, 20 (10%) from Dentistry, 20 (10%) from Education, 20 (10%) from Engineering, 20 (10%) from Law, 20 (10%) from Medicine, 20 (10%) from Science, and 20 (10%) from Social Science. Convenient sampling was used to collect 20 students from each faculty to allow sufficient data for statistical analysis with fair representativeness. Of the 200 subjects, 89 (44.5%) were male and 111 (55.5%) were female. Fifty-one subjects (25.5%) were aged 19 years, 30 subjects (15%) were aged 20 years, 41 subjects (20.5%) were aged 21 years, and 28 subjects (14%) were aged 22 years. Twenty-nine subjects (14.5%) were aged 18 or below, and 21 subjects (10.5%) were aged 23 years or above. Most of the subjects (199 persons, 99.5%) were unmarried, and only one subject (0.5%) was married. According to Gorsuch (1983) and Hatcher (1994) , a minimum subject-to-item ratio of at least 5:1 in exploratory factor analysis (EFA) is recommended. The sample size met these criteria.
Results
Initial screening
First of all, item-total correlation analysis was conducted on CIBRAS to purify the assessment prior to considering the factors representing the construct (Churchill, 1979) . Items were eliminated if the loadings were lower than .40. According to Corley, Elswick, Gorman, and Clor (2001) , the ideal relationship between item and scale should not be less than .40 or greater than .70 to avoid item redundancy and ensure item homogeneity. Based on these criteria, Items 5, 15, 17, and 25 were eliminated.
EFA
An EFA was then performed to determine the factor structure of the CIBRAS. Principal components analysis with varimax rotation was conducted with 200 subjects on 33 items of the CIBRAS, yielding a five-factor solution, accounting for 52.8% of total variance. The Kaiser-MeyerOlkin (KMO) test and Bartlett's test of sphericity were 0.93 and 10,833.35, respectively, with p < .001, showing that our data were suitable for the factor analysis.
Our criterion for item retention was to preserve only items that loaded greater than .4 on the factor component (Corley et al., 2001 ). This resulted in deletion of 12 items, namely Items 7, 9, 10, 13, 16, 18, 22, 26, 27, 28, 34, and 36. In addition, some items were considered for deletion when they showed double loading on different factors. Item 11 was excluded because of double loading on two different factors. With respect to Item 1, the loading on Factor 3 was lower than .40; Costello and Osborne (2005) stated that if a factor is less than three items, it is often unsteady and faint. As a result, Item 1 was kept in Factor 3 for further analysis. The factor loadings of each item are presented in Table 1 .
After removing those items, the remaining 19 items were examined by the EFA again. The KMO and Bartlett's test of sphericity were 0.806 and 1,138.355, respectively, with p < .001, showing that the correlation matrix is factorable.
The percentage of the total variance explained by the five factors increased from 52.8% to 60.1%.
The results of EFA showed that five factors of CIBRAS, Items 2, 4, 6, and 19, belonged to Factor 1, "Rigid Demand"; Items 1, 12, and 14 were categorized into Factor 2, with the proposed name "Awfulizing Beliefs." Items 20, 21, and 31 were clustered into Factor 3, under "Low Frustration Tolerance." Items 8, 23, 24 , and 29 belonged to Factor 4, "Global Evaluation." Factor 5, "Rational Beliefs," included Items 30, 32, 33, 35, and 37 . In all, 19 items in five factors remained in the scale. The five factors, 19 items, and their factor loadings are presented in Table 2 . Reliability Cronbach's alpha was performed to test the internal consistency of the CIBRAS subscales. Cronbach's alpha is typically used for examining the internal consistency of items in an instrument. The widely accepted cut-off in the social sciences is that alpha should be equal to or above .70 (Nunnally & Bernstein, 1994) . The results showed that the CIBRAS subscales had high internal consistency. The alphas for Factor 1 (Rigid Demand), Factor 2 (Awfulizing Beliefs), Factor 3 (Low Frustration Tolerance), and Factor 4 (Global Evaluation) were .756, .765, .721, and .802, respectively. The alpha for Factor 5 (Rational Beliefs) was .648, indicating a moderate degree of internal consistency.
Study 3: The factor structure of the CIBRAS
Design and procedure CIBRAS together with one personal information sheet containing various variables was used. This was a crosssectional questionnaire survey study. First, ethical approval was obtained from the researchers' educational institute. Then, the researcher was granted permission from the respective lecturers or professors to collect data in the classroom from different academic units. Assistance was also obtained to send out the questionnaires via different channels (student associations, faculty offices and supporting units, etc.). An introduction letter, questionnaire package, and a copy of the informed consent form together with a return envelope were given to these units for distribution of the questionnaires.
Participants
Six hundred and fifty-five Chinese undergraduate students of the University of Hong Kong were successfully recruited from a total of 25 classes, selected from 10 faculties. The response rate was considered satisfactory for the purpose of statistical analysis in CFA (Bearden, Sharma, & Teel, 1982; Cattell, 1978; Hoelter, 1983; Kahn, 2006; Kline, 2010) . In order to be representative of the student population on the whole, the number of students recruited from each faculty in this research was proportional to their respective actual student intake in the academic year.
Demographic profile
Of 655 subjects, 324 persons (49.5%) were male and 331 (50.5%) were female. Four subjects (0.6%) were aged 17 years, 78 subjects (11.9%) were aged 18 years, 203 subjects (31%) were aged 19 years, 151 subjects (23.1%) were aged 20 years, 106 subjects (16.2%) were aged 21 years, 71 subjects (10.8%) were aged 22 years, 27 subjects (4.1%) were aged 23 years, 12 subjects (1.8%) were aged 24 years, and three subjects (0.5%) were aged 25 years. All subjects (655 persons, 100%) were unmarried. 
Statistical analysis
Internal consistency reliability of the scales was determined, construct validity was assessed by convergent and discriminant validity, and CFA was also used to test the validity of the instrument. There are several fit indices used to show the adequacy of the model examined in the CFA. A variety of indices for testing CFA have been suggested by researchers (Marsh, Balla, & McDonald, 1988; Ullman, 1996) . The most commonly used indices include normed chi-square (NC), comparative fit index (CFI), normal fit index (NFI), non-normed fit index (NNFI), root-meansquare error of approximation (RMSEA), and root-meansquare residual. Hu and Bentler (1999) suggested including fit indices of the standardized root-mean residual (SRMR), NNFI, RMSEA, and CFI, while Kline (2005) had similar suggestions, but claimed that the chi-square test should also be reported. The chi-square test is a fundamental measure of fit used in the calculation of many other fit measures. It is conceptually a function of the sample size and the difference between the observed covariance matrix and the model covariance matrix. Based on the guidelines and the above review, the following indices were tested for CFA: chi-square statistic, its degrees of freedom and p value, NC, CFI, NFI, NNFI, incremental fit index (IFI), RMSEA, and SRMR. Different opinions have been suggested about the cut-off points of model fit indices for the model acceptances (Hu & Bentler, 1999; Marsh et al., 1988; J. Sun, 2005) . Also, the value of acceptable model fit indices should also consider other model characteristics, for instance, the sample size and observed variables. It is annoying but not devastating to be criticized. .63 37 I want fair treatment. However, I do realize that I may not be treated fairly all of the time even though I want to be.
.61
Note. RD = Rigid Demand; AB = Awfulizing Beliefs; LFT = Low Frustration Tolerance; GE = Global Evaluation; RB = Rational Beliefs.
According to Bollen (1989) , the NC of 0 determines a perfect fit, while less than 5 indicates reasonable fit. For RMSEA, less than .05 points is a good fit, while less than .08 points is an acceptable fit (Browne & Cudeck, 1993; Byrne & Campbell, 1999) . Researchers have stated that a value of SRMR less than .10 is acceptable fit, while less than .05 is good fit (Hu & Bentler, 1999; Kline, 2010) . For CFI, NFI, NNFI, and IFI: .90 shows the fit of acceptance, while .95 demonstrates a perfect fit (Bentler, 1990; Bentler & Bonett, 1980 
Reliability of CIBRAS
Cronbach's alpha was performed to test the internal consistency of the CIBRAS and its subscales in this study. CIBRAS and its subscales were found to have high internal consistency. The alpha for CIBRAS was .848. The alphas for Subscale 1 (Rigid Demand), Subscale 4 (Global Evaluation), and Subscale 5 (Rational Beliefs) were .792, .751, and .814, respectively. The alphas for Subscale 2 (Awfulizing Beliefs) and Subscale 3 (Low Frustration Tolerance) were .659 and .688, respectively, demonstrating a moderate degree of internal consistency.
Convergent and discriminant validity
Construct validity was assessed by convergent and discriminant validity. The composite reliabilities of all constructs met the minimum criteria of .70 (Nunnally & Bernstein, 1994) ; and the average variances extracted for three constructs (from .51 to .56), except two constructs (.42), exceeded the .50 cut-off (Fornell & Larcker, 1981) . According to Fornell and Larcker (1981) , even if the average variance extracted is lower than .5, composite reliability is greater than .6, and the convergent validity of the construct is still adequate.
Discriminant validity was evaluated by comparing the shared variances among constructs with the average variance extracted on the individual constructs. Discriminant validity is evident if the average variances extracted for each construct exceed the shared variance between the construct and the other constructs (Fornell & Larcker, 1981) . The average variances extracted ranged from .42 to .56, and the shared variances ranged from .00 to .24 (Tables 3  and 4 ). The results provide positive support for the discriminant validity.
Discussion
Irrational beliefs are reported to play a role in emotional disturbance in Western societies. However, little is known regarding the role of irrational beliefs in emotional disturbance in university students in Chinese society. The construction of the CIBRAS in this study is an addition to existing research in the field, since it has cultural relevancy, good content validity, construct validity, and sound reliability. Overall, the construction process was comprehensive and systematic, involving expert panel review and EFA of a 200-student sample and CFA of a 655-student sample. Twelve experts were invited to assess the content validity of the CIBRAS and examine the quality of the items. They were asked to evaluate each item from the scale on a 4-point Likert scale. This content validity in the judgment stage is based on quantitative evidence. The CVI was used to measure content validity. To calculate the CVI of each item, the number of experts who rated the item as three or four was divided by the total number of experts. All items showed a good rating (> .75) on CVI, reflecting that the instrument had achieved relevance, clarity, and representativeness. All 37 items were retained, with a small number Note. RB = Rational Beliefs; RD = Rigid Demand; GE = Global Evaluation; LFT = Low Frustration Tolerance; AB = Awfulizing Beliefs. Correlations are included below the diagonal and shared variances are included above the diagonal. All correlations above .24 are significant at p < .05.
of items requiring slight amendment of wording following expert review and comment. In addition, construct validity using EFA was carried out in the sample of 200 local Hong Kong university students in Study 2. The result showed that CIBRAS has good construct validity and sound reliability. It suggested a five-factor model, namely, the 4-item Rigid Demand subscale (24.67%), the 3-item Awfulizing Beliefs subscale (12.96%), the 3-item Low Tolerance Frustration subscale (9.8%), the 4-item Global Evaluation subscale (6.57%), and the 5-item Rational Beliefs subscale (6.09%), accounting for 60.1% of the total variance of the scale. Nineteen items were retained. The adequate-to-good internal reliability of the scale was shown, ranging from .64 to .80. The validity and reliability of CIBRAS were similar to other validated instruments, such as the IBI (Bridges & Roig, 1997; Koopmans et al., 1994; Woodward, Carless, & Findlay, 2001) , the Smith Irrational Beliefs Inventory by J. C. Smith (2002) , and the GABS by Burgess (1986) . Among the five factors, Rigid Demands and Awfulizing Beliefs, composed of seven items, explained more variance of the CIBRAS (37.6%) than the other three subscales. The findings for the five-factor structure were consistent with the IBI by Koopmans et al. (1994) . The IBI has a fivefactor structure, namely, the subscales of Worrying, Rigidity, Need for Approval, Problem Avoidance, and Emotional Irresponsibility. In our study, the CIBRAS has a five-factor structure including Rigid Demand, Awfulizing Beliefs, Low Frustration Tolerance, Global Evaluation, and Rational Beliefs. By comparison, this study shares similar concepts in the factors of Rigidity versus Rigid Demand, Worrying versus Awfulizing Beliefs, and Problem Avoidance versus Low Frustration Tolerance. Though the scales differ on other items, they are in line with REBT theory. According to REBT, the characteristics of irrational beliefs are rigidity, illogicality, inconsistency with reality, and the impedance of goal attainment (Dryden, 2012 (Dryden, , 2013 . Overall, the results of this study supported the view that the CIBRAS could measure five distinct aspects of irrational beliefs while relevant to the Chinese cultural contexts. For example, students in Confucian societies are highly concerned about how they are evaluated by others with respect to their academic achievement and future career prospects (Woo et al., 2004) ; therefore, the following CIBRAS items could reflect the traditional standards of Chinese cultural value: "I cannot tolerate when other students criticize my work," "Getting a good grade is the 'only' way to get approval from others," "Failing in the examinations makes me feel ashamed," and "If my classmates can't understand me clearly, I will be terrified." Moreover, because of the traditional Chinese culture's Confucian values embedded in Chinese students from early on in life, Chinese students strive hard for the high academic achievement that is a major component of meeting parental expectations. In Confucian terms, academic success is a demonstration of filial piety, a highly valued cultural virtue. Importantly, this demonstration is also public, and family pride (or shame) is related to the academic performance of its children. This cultural association of filial piety with academic success may be associated with academic stress. Family pride or shame is related to children's academic achievement. A study from Tao (2003) of Hong Kong university students supported this view. She found that academic achievement is linked to filial piety. A student's struggle to obtain excellent academic performance is viewed as a moral obligation that is associated with family pride. Chinese students in Confucian countries rank success in academic achievement and future career, fulfillment of parental expectations, and being seen as exhibiting filial piety as their top concerns (Shek et al., 2013; Woo et al., 2004) . However, poor performance is not considered an individual matter, but a familial matter. Therefore, students are stressed when they cannot meet the demands and expectations of their family. A similar result was obtained by Xing et al. (2005) , where Chinese students experienced extreme anxiety compared to U.S. students, because Chinese students were worried that poor academic performance would leave their parents worried and disappointed. The following CIBRAS items could reflect this Chinese cultural value: "I must get good grades," "I must graduate with satisfactory performance to meet my parents' expectations," "I feel ashamed if I cannot fulfill my family expectation," and "If I cannot get a job after graduation, it would be awful." This instrument should be able to capture the culturally specific properties and features of irrational beliefs in Chinese society. By using CFA, the researcher cross-validated the fivefactor solution in the sample of 655 local Hong Kong university students in (2002) and J. C. Smith, Rausch, and Kettmanns (2004) that the irrational beliefs scale was multifactorial for college students and that irrational beliefs could be organized into several independent dimensions. Overall, the findings gave support to the validity of the CIBRAS, showing it to be a valid and reliable instrument for assessing irrational beliefs among college students.
Limitation
The CIBRAS was developed based on our sample of Chinese students in a comprehensive research-led university in Hong Kong. Therefore, the result might not be generalized to all university students coming from diverse university types. Indeed, students from different university types (comprehensive research-led universities, teacher training institutions, applied polytechnic universities) might face different challenges. In addition, students might experience different academic workloads and vocational placements. Therefore, further validation of the CIBRAS in different Chinese samples should be conducted. Moreover, this study used a convenient sampling and small sample size of 200 local Hong Kong university students for a pilot test and 655 local Hong Kong university students for further study due to limited resources. It cannot be used to create generalization pertaining to the entire population. Although the researcher adopted a strategy to recruit students from all 10 faculties so as to provide a fair representativeness, this may not have been able to capture all characteristics of students studying in different years. Future studies could consider using a stratified random sampling method to recruit students from different years (strata) and with a larger sample size, such as 10% of the population. It could also include Chinese students from other local universities as well as universities in Beijing, Shanghai, and Taiwan.
Implication
This study demonstrated the development of a culturally specific instrument to assess irrational beliefs among college students in a Chinese society. It has an important contribution to the field of counseling research by providing an objective and reliable tool in measuring irrational beliefs, which in turn provides a theoretical model to understand the mechanism of emotional disturbance from an REBT perspective. In future research, similar strategies could be employed to tailor-make specific irrational beliefs scales for particular population groups, such as elderly people living in aged homes and students in primary schools. In addition, future research could apply the CIBRAS in different Chinese societies with similar cultures, such as Taiwan, mainland China, and Singapore, so as to study irrational beliefs among university students in different contexts.
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